INTRODUCTION
Since the first laparoscopie cholecystectomy in 1987,1 rninimally invasive techniques have been quickly adapted to a wide array of different operations including colorectal surgery.2 While some of the postulated advantages oflaparoscopic (LAP) colorectal resection compared to open operation, such as earlier oral food intake, have been refuted by randomized ttials,3 it has been shown, even if not as clearly as expected, that the overall postoperative recovery is faster after laparoscopy.4-7 Whether the consequent reduction in secondary costs outbalances the increased costs of longer operative times and higher material expenses still remains to be proven.s The widespread adoption of laparoscopy in colorectal surgery has also been held up by vaiious other factors.
Laparoscopie colorectal surgery is challenging even for experienced operators.9,JO Dissection is required in more than one quadrant and does not concem a fixed organ. Definitive conclusions are not yet available from the large prospective randornized trials staited in the 1990s compating open to laparoscopie resection in cancer patients.Jl- 16 The first intermediate results have been recently published. In the Clinical Outcomes of Surgical Therapy study the rates of cancer recurrence at 3 years were sirnilai· after lapai·oscopically assisted colectomy and open colectomy, suggesting that the laparoscopie approach is an acceptable alternative to open surgery for colon cancer.JI However, data available in the literature mostly concern highly selected patient groups, and there are few to no data on the use of laparoscopie colorectal resection in everyday practice. Lapai·o-scopic colorectal surgery has been practised at the Cantonal Hospital in Fribourg since March 1993 for various indications and degrees of emergency. The aim of the present study was to document daily practice of laparoscopie colorectal surgery within a general surgery department, and to analyse complications and long-term outcomes.
METHODS Population and data collection
The Cantonal Hospital in Fribourg, Switzerland, is the referral hospital for a population of approxirnately 230 000 inhabitants. AU patients requiring colorectal surgery between March 1993 and December 1997 were included in the present study to allow a possible, minimal follow up of 5 years. To reflect everyday practice, there were no exclusion criteria concerning age, comorbidity or type of disease. Emergencies were also included. Only patients with previous colorectal surgery were excluded.
Data concerning patient demographics, nature of operation, inhospital progress and, wherever possible, complications and rehospitalizations, were gathered by chart review. All general practitioners, gastroenterologists and other hospitals involved in the follow-up care were contacted by questionnaire, in order to enable completion of the data concerning long-term outcomes. When necessaiy, patients were contacted directly by telephone. Data concerning long-term survival in cancer patients is subject to another ongoing study.
Operative approach
Patients were grouped according to the operative technique, laparoscopy (LAP) or laparotomy (open), used for the initial operation. To respect the intention-to-treat principle, all conversions from laparoscopy to laparotomy were included in the LAP group. The operative technique used for laparoscopy was standardized, and has been described previously. 17 The operative method was a free choice of the patient and the surgeon, but then followed the guidelines applied in the Cantonal Hospital of Fribourg. Laparoscopie colorectal surgery is regarded as an advanced technique to be carried out only by surgeons experienced in both conventional colorectal surgery and laparoscopy. Laparotomy was preferred in cases of obstruction or acute inflammatory pathology. Laparoscopy was offered principally to all patients needing a resection for polyps. Cancer patients were offered open resections, except selected cases of stage I cancers and only after thorough discussion of the potential risk associated with the technique, and some cases of stage IV cancers in elderly patients where the expected advantages of laparoscopy prevailed. Logistic restrictions relating to on-duty time often lirnited the availability of laparoscopy.
Definitions
Operations were defined as emergency if patients were admitted as emergencies and operated on within 48 h; semi-elective if patients were admitted as emergencies but were operated on beyond 48 h following appropriate medical treatment; and as elective if the patients were admitted on a planned basis. Conversion was defined strictly. Operations where a brief lapai·o-scopic exploration was performed before laparotomy were also considered as conversions. Conversion due to adherence, inflammation or anatornical difficulties were grouped as inaccessible to laparoscopy as evaluated by the operator. Complications were classified as early when diagnosed within 30 Patient demographics, indications for surge1y, and types of procedures are shown in Table 1 . Gender, age and body mass index (BMI) did not differ significantly between both groups. The distribution of American Society of Anesthesiologists (ASA) scores was sirnilar in patients undergoing elective operation. Reflecting the larger proportion of emergencies, the open group had a significantly higher global ASA score (P < 0.001). The ASA score also correlated with increasing age (P < 0.001) but not with gender nor with the BMI. It is not surprising that the distribution of pathology and emergency surgery is unequal between both groups, mainly due to the aforementioned restrictions concerning the availability of laparoscopy.
Except for the small number of cases of sutures without resection in case of perforation, and with the exception of ileocaecal resections, laparoscopie operations always lasted significantly longer than the same procedure performed by laparotomy (Table 2) .
Conversion
Twenty-eight laparoscopies were converted to open surgeiy (conversion rate of 15%, Table3). The most common reason for conversion was inaccessibility to laparoscopy as evaluated by the operator (17 cases, 61 % of conversions), followed by four cases (14%) of unsatisfactory anastomosis (one malrotation, two uncontrollable leakages at peranal air test and one stapler misfiring). Four other patients (14%) were converted for iatrogenic lesions, such as uncontrollable bleeding (two cases, 7%), accidental enterotomy (one case, 4%) or ureteric lesions (one case, 4%). However, two additional accidentai enterotomies, two vascular and one ureteric lesions could be managed lapai·oscopically and conversion was not necessai·y. Thus, accidental digestive, vasculai· or ureteric lesions accounted for nine intraoperative complications at laparoscopy (4.8%). In two cases (7%) in our early experience, conversion was necessa1y because the polyp could not be found. Malfunction of the endoscopie coagulation led to another one conversion, also in our early experience. Overall, conversion was more frequent among patients with higher ASA score and among emergencies. Age, gender, BMI and the pathology had no significant influence on conversion. Conversion patients had a longer postoperative recovery although the operation did not last longer compared to the laparoscopie cases.
In-hospital evolution Recovery of intestinal fonction, evaluated by the number of postoperative days to the first bowel movement, is indicated in Table 4 . A significantly faster recovery could be seen following lapai·oscopy, but only for left-sided procedures. The hospital stay was significantly shorter in the LAP group for nearly all types of • il .1. 109 (52) 102 (48) 76 (35) 19 (9) 120 (56) 119 (55) 56 (26) 6 (3) 9 (4) 7 (3) 6 (3) 5 (2) 3 (1) 1 (1) 2 (1) 2 (1) 4 (2) 6 (3) 56 (26) 32 (15) 152 (81) 35 (19) 12 (6) 14 (7) 161 (86) 71 (40) 85 (46) 20 (11) 3 (2) 2 (1) 1 (1) 1 (1) 1 (1) 4 (2) 2 (1) 3 (2) 4 (2) 13 (7) 9 (5) 113 ( t Available for 11=132 (61 % ) in laparotomy and n = 160 (86%) in laparoscopy; :j:available for n = 211 (98%) in laparotomy and ail in laparoscopy; §included one case with ASA V operated by laparotomy; ,two gynaecological cancers, one histiocytoma, one peritoneal carcinomatosis from breast cancer; ttone amyloidosis, one stenosis after radiotherapy. (20% vs 21 %, respectively, P = 0.86) with early and la te complications occurring in both groups with no significant difference. Temporary paresis of the peroneal nerve affected three patients and occurred only in the LAP group after sigmoidectomies or low anterior resections, although the same stirrups were used and lateral padding was also identical to that for open surgery patients. No significant association with longer operative time was noted. Positioning of the patients on the operation table was given special attention and this problem did not occur again in our later experience. difference was observed in the rate of complications after conversion compared to operations finished by laparoscopy. Complications of the subgroup of conversions include one wound infection, one fistula, one wound hernia and one bowel obstruction. The 30-day mortality rate was 7% (15 patients) in the open group and 1.1 % (two patients) in the LAP group, all in-hospital (P < 0.001). Ralf of these patients were operated on as emergencies. Median age was over 74years in both groups. Approximately half of these patients in both groups had an ASA score of Ill-IV. The cause of death was related to the diagnosis leading to the operation for one patient operated on by laparoscopy and 24 WAHL ETAL. 
DISCUSSION
Following the excellent results of laparoscopie cholecystectomy, laparoscopy has been applied to a wide range of abdominal operations. 2 However, it is still not clear whether advantages such as faster recovery and shorter hospital staysts outweigh possible disadvantages such as prolonged operative tirne, increased technical difficulties and uncertain long-term outcome in cancer patients. Despite all this and the fact that most available evidence cornes from specialized centres and series of highly selected patients, laparoscopie colorectal surgery has found a widespread application. The present study compared morbidity, postoperative recovery and long-term complications of laparoscopie and open colorectal surgery as encountered every day in a general surgery department and found, despite a favourable patient selection, only little advantage of the minimal invasive approach.
Laparoscopie colorectal surgery has been performed at the Cantonal Hospital of Fribourg since its beginning. The present retrospective study documents the results of open and laparoscopie colorectal surgery in a patient population with mixed indi-; cations and various degrees of disease severity. A criticism of the 32-35,37,38,40,43 present study might be that the study is retrospective, that the two groups are too different to compare and that laparoscopie cases were highly selected. This cannot be denied, but given that a high level of evidence is veiy difficult to obtain for the everyday patient mix, these data certainly cont:t·ibute to better specify the indications of laparoscopie colorectal surgery. Furthermore, with a minimal follow up of 5 years, the present study gives an insight into long-term outcome.
Unlike large specialized teitiaiy hospitals, nearly half of the patients in the present study were admitted through the emergency department and needed emergency surgery. Those patients often present with septic or mechanical complications and time often limits preoperative investigations and preparation. Therefore, a laparoscopie approach was not always feasible. Another reason why most emergency operations were performed by an open approach is the fact that laparoscopie colorectal surgery demands advanced laparoscopie skills, and personnel with enough experience was not always available. This selection bias of more patients with advanced or complicated disease in the open group should theoretically favour the LAP group with regards to postoperative recovery. However, a significant faster return of intestinal fonction after laparoscopy was found only for left-sided resections and might well be explained by the unequal distribution of emergencies. These results are similar to the literature, with mean days to first bowel movement of 3-6 days (mean 5 days, total 530 patients) after laparotomy and 3-5 days (mean 4 days, total 1260 patients) after laparoscopy. [19] [20] [21] [22] [23] [24] [25] [26] Patients in the open group stayed on average 5 days longer than patients in the LAP group. This is not surprising because the proportion of severely ill patients was higher in the open group. In the Cantonal Hospital of Fribourg, postoperative feeding is not subject to strict guidelines but is left to the discretion of the treating physician, and hospital discharge often is delayed by nursing and social problems. Inter-institutional comparability of the length of hospital stay after colorectal surgery is limited because the patient mix analysed and the organization and availability of nursing care and convalescence institutions are greatly variable but have a major influence on patient discharge. 16 One study dedicated to intraoperative complications during laparoscopy, and two small series show rates as high as 10-15%.9,33,37 However, not all intraoperative complications require conversion. The overall conversion rate of 15% in the present study is comparable to most conversion rates reported in the literature, where rates range from 0% to 35% but are mainly between 10% and 20%.10.15,19-44 Operation time required in the present study for conversion cases remained similar to that used for operations completed by laparoscopy, indicating that conversion was chosen early if the operation could not be performed by laparoscopy. Postoperatively, the behaviour of the conversion patients was similar to those who underwent open surgery. Thus, conversion did not imply a worse outcome and should not be regarded by itself as a complication.
In the present study the 30-day mortality rate was higher in the open surgery group compared to the LAP group (P < 0.01). This can be explained by the fact that 50% of patients dying within 30 days were emergency operations and more emergency operations were peiformed in the open group (35% of all open) than in the laparoscopy group (6% of all laparoscopy operations). Like in other studies, patients who died within 30 days after operation in the present study were significantly older (P = 0.003). A comparison of mortality and other complications between the present study and other studies available in the literature, is given in Table 6 . One of the most striking findings of the present study is that the overall rate of surgical complications was similar in both groups with approximately one out of five patients affected, despite the selection bias favourable to the LAP group (less emergency operations and patients with lower ASA score, two well-known risk factors for complication). This cannot be simply explained by the learning curve of laparoscopie resections (around 40 operationslO), especially because complications were evenly distributed during the study period. Even grouping all the septic complica-© 2006 Royal Australasian College of Surgeons 25 tions (wound infections, anastomotic leakage, fistula, abscesses and severe sepsis/septic shock) did not produce a significant advantage for the minimal invasive group. Wound infections have been studied extensively in large series showing rates ranging from 3% to 10%45.46,50--52 after open surgery and 1.9% after laparoscopie resection.46 This is not surprising because in everyday practice patients presenting with acute septic complications at the tirne of surgery and therefore at higher risk of wound infection, in general, are operated on using an open approach. In the present study the wound infection rate of 7 .9% after open surgery is twice as high as the 3.7% observed after laparoscopy, but the difference falls just short of significance (P = 0.06).
Another feared complication after colorectal surgery is anastomotic leakage, occurring in 0-6% after colon resections.47,53 Anastomotic leakage can be one long-term cause of strictures described in up to 20% after low anterior resection in a study systematically assessing the incidence of strictures.54 No significant difference in anastomotic leakage and stricture rates was expected nor observed in the present study. Simple sutures and abdominoperineal resections, where no anastomosis is peiformed, were excluded from this analysis.
One measurement of long-term outcome after colorectal surgery for benign disease is the occurrence of wound hernias and/or the need for rehospitalization or surgery for bowel obstructions due to adhesions. Theoretically, the smaller incisions used for laparoscopie surgery should lower the risk of wound hernia. Indeed, reports specifically directed to the incidence of wound hernia after abdominal surgery for various indications show generally lower rates after laparoscopy (1.6%) than after laparotomy ( 4.2-10% ),50,51,55,56 In the present study the rates of wound hernias after laparoscopy were high (3.7% compared to 4.2% after open surgery) and must be considered as a minimum in both groups because patients were not re-evaluated systematically for this complication. However, most cases of wound hernias after laparoscopy concerned either patients who had conversion or who had hernias at the site of the transverse minilaparotomy used to extract the resected segment.
CONCLUSIONS
As shown by several studies, the laparoscopie approach to a wide range of colorectal diseases is technically feasible and safe. For carefully selected patients, conversion and complication rates can be kept low. However, in the present study reflecting everyday practice, laparoscopie colorectal surgery had similar postoperative recovery, short-and long-term complication rates compared to open surgery, even though there was a favourable patient selection for the LAP group. This observation needs to be fmther investigated, especially for the every day patient even if this might suggest that the disadvantages of laparoscopy outweigh the advantages. total 530 patients) after laparotomy and 3-5 days (mean 4 days, total 1260 patients) after laparoscopy. [19] [20] [21] [22] [23] [24] [25] [26] Patients in the open group stayed on average 5 days longer than patients in the LAP group. This is not surprising because the proportion of severely ill patients was higher in the open group. In the Cantonal Hospital of Fribourg, postoperative feeding is not subject to strict guidelines but is left to the discretion of the treating physician, and hospital discharge often is delayed by nursing and social problems. Inter-institutional comparability of the length of hospital stay after colorectal surgery is lirnited because the patient mix analysed and the organization and availability of nursing care and convalescence institutions are greatly variable but have a major influence on patient discharge, 16 One study dedicated to intraoperative complications during laparoscopy, and two small series show rates as high as 10--15%.9,33,37 However, not all intraoperative complications require conversion. The overall conversion rate of 15% in the present study is comparable to most conversion rates reported in the literature, where rates range from 0% to 35% but are mainly between 10% and 20%.10,15,19-44 Operation time required in the present study for conversion cases remained similar to that used for operations completed by laparoscopy, indicating that conversion was chosen early if the operation could not be perfmmed by laparoscopy. Postoperatively, the behaviour of the conversion patients was similar to those who underwent open surgery. Thus, conversion did not imply a worse outcome and should not be regarded by itself as a complication.
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Another feared complication after colorectal surgery is anastomotic leakage, occurring in 0--6% after colon resections.47,53 Anastomotic leakage can be one long-term cause of strictures described in up to 20% after low anterior resection in a study systematically assessing the incidence of strictures.54 No significant difference in anastomotic leakage and stricture rates was expected nor observed in the present study. Simple sutures and abdominoperineal resections, where no anastomosis is performed, were excluded from this analysis.
One measurement of long-term outcome after colorectal surgery for benign disease is the occurrence of wound hernias and/or the need for rehospitalization or surgery for bowel obstructions due to adhesions. Theoretically, the smaller incisions used for laparoscopie surgery should lower the risk of wound hernia. Indeed, reports specifically directed to the incidence of wound hernia after abdominal surgery for various indications show generally lower rates after laparoscopy (1.6%) than after laparotomy (4.2-10%).50,51,55,56 In the present study the rates of wound hernias after laparoscopy were high (3.7% compared to 4.2% after open surgery) and must be considered as a minimum in bath groups because patients were not re-evaluated systematically for this complication. However, most cases of wound hernias after laparoscopy concerned either patients who had conversion or who had hernias at the site of the transverse rninilaparotomy used to extract the resected segment.
As shown by several studies, the laparoscopie approach to a wide range of colorectal diseases is technically feasible and safe. For carefully selected patients, conversion and complication rates can be kept low. However, in the present study reflecting everyday practice, laparoscopie colorectal surgery had sirnilar postoperative recovery, short-and long-term complication rates compared to open surge1y, even though there was a favourable patient selection for the LAP group. This observation needs to be further investigated, especially for the eveiy day patient even if this rnight suggest that the disadvantages of laparoscopy outweigh the advantages.
